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(54) DATA PROCESSING CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To increase a processing 
speed by holding a data time relationship by page unit so 
as to eliminate the necessity of a management table and 
reduce a burden placed on a system control unit, dividing 
regions into page and buffer regions so as to prevent a 
reduction in memory use efficiency based on page unit 
processing and effectively utilizing the buffer memory. 

SOLUTION: For a DRAM 2, by the processing of a data 
processing circuit 100, pages 0-to (n) are allotted to have 
constant sizes as page areas, and pages n+l and after 
are allotted to have nonconstant sizes as buffering 
areas. Upon receiving serial data from a digital signal 
processor 19, a CD-DA interface 6 stores it in a paging 
area so as to make one block of CD-DA data correspond 
to one page, and a subcode interface 7 stores it in a 
buffering area so as to make the subcode data of one 
frame correspond to one page. 
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imm] ^xrf. CD- i^(Dl2^iSE^^:tc^i-ox- 

^^&iO±iEn;^(E]K (System Controller if 3, Host if 
4, Sector ProcesserS, C[>~DA if 6. Subcodeif 7) 

^-8. 9a, 9b, 11, 12. 13^. ^±^m\Bi 
pPageControl ^^DR AW12 ^ V 

^■4 ORAM 
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HtrSa-i- >^ u ;^ ^ - CO 5?^©!® ^T^T 9 ^ilr^'#gli i: . 
Si:, tirl5^:/K-<-v^J^P*(^;<^y^l$^:''^';'^r y 

- ^ ^ 9fll2 y ^ (-^^^ ^ HT V > o 7" 

•t^^^^mk.Xf£:^:Lt^mWLt'^^^^^\^^^ 

[193^^ 7 ] gnia y -z^^^ ^t2/< :7 r y 



2 

iitf ^©:5r{i X T V > 6 - i: i: i- fS3^^ 37!» 
[0 0 0 1 1 

l^^mfDm-ro^m^m) ^^mn. cd-rom, c 
^m-mthH. mt^ui^mm^i^m^m^ titer- 

[000 2] 

n-CV>fc {^m^2- 3 1 0 6 5 8^^#fig) . 
[0 0 0 3] 

[0004] z,(7:>^m(r>7'-^wmmm±. iiiEo^ttr 

^•^o^i^S&Oir-r^o Jil2-<-v?^^Sry 
C^m^m (1#5flBB6 3- 1 7 7 2 4 4-^>i^^#R3) ^-f^* 

[0 0 0 5] 
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flfriB^ V K-<- v?JiAP* £D p( * y ^i^Sr^^ y 7 r y 
[0006] JilSoo^^-Cfcixrf, ¥{^7^-;? 

7 r ;^ ^ y (D^r d^^- v^^^rgi*?n^> -r^ . 
^<(?5-<-v^$r®:;^-rnri^ttfc*(t7(^y^ffi^^ 

-i^Srfl9:3SU ^Hi^|Si©>^y®^^^^-;'7r y 

rstff5/-<yp^z y ^-^^^y T^:I^-r6r^^-t:;^^J^^$r^T 

^ rif^r^ieir-r-Swirr, 7 r 7« ^ y (^*fJ^?a^O 

[0 0 0 71 ^>':3-K*2ias!F(c^e7^-^'ritci^7' 

=r— Kx-^^ffi^i-5^^*Ox— ^^OTcl^i^'^OTcy^- 
^^^^y^r y :^^^^yrji(-gfiiau. ^S^TCT^-^'Ti- 

^stria y V ^^-s- v?^^^ (' $ ttr V ^ o -y- >^ =F -40 

i:^0xrv^ri3J:v\ StrlE1^5^07^-i?i: urti. 

[0 0 0 8] :i:ir\ ^yu— a (-t^^^— ) r^f^f- 

mtc ±i!!iS{5}8&2Si^«f tr r -fc ^ -r o * T -t li 
f^o^0SdJie5*orAasi$S:65iaT-roo stii2-y-^='- 

KPv^-^?^, ffi5FRiJ;b-75-^:>-5ffr^r-^o-y-:/='- KQv=50 



4 

[0 0 0 9] v^uv^;^^— fa](o^5Hii-s<5»'^'C 

^^Eig^JiS^ff ? m^[H])g#^$r{S;tr t - h 
o^*aSS^A^5l^/:rS2:S$rUrv^7^ctl/^-<-v^^SiJ<0^^2i 

[0 0 101 m^%^sm^m^. 

i^rmS*n;S255ia<5v^rv>o ^ i: ^^^-r-5m^#Si: 

;!i-6^iorv^rt>^v\ -^r\ gtrlE^^io^S^rSigi- 
c <^ v- X 7^ A O S: a 3 ^ S ( - <t 5 *a S }i>5 m«l f t U . 

[00 11] snia^^Hicmtij^m. ^-v^ui^;^:?' 

i:. #:7 7^£OK^ft«twS':Sv>r^5^fiE©ffi^^^5^ 
-ro^Si*^^jtcorv^rtj<tv\ y v^-:-':^^J|c(r 

iJV^rii. -Bf^xt^, ^vK^— v^di "10 0" rfea^: 
-foi:, ceo " 1 0 0" $rt^J^^^>^— v^Wi^;^^— CO 

"0" (gp*>. o-<-v>) i^ncs, t!^orm*5 
'#$:S9^l9:(::^iafccor-ll. ^(0^'m-W^{\L\^. ^ 

■^Hm:k^^m\.^^. gtriEiff'jigucDWMr-^^^ia^ 

[0 0 12] Stna^^MiC^ffi^m, ^v=r-K*^fi§:d. 

7^=1- K^^A-^.T^-rffi^t^S'^v>r^5>fia^a^5rii 

^'ro^a;!i><b?'^orv>rt>iv>, ^v=i-K4^^i:x 
il^^ESai^tj^/<ior< t-fi^^M.\z^^tc^ 

[0 0 13] gtnsy ^-^/-i-v^^^irgtiis^^s/y^r y ^ 

y r f^;^ r -fe ;^ i: ^ ix ^ ^^t!i^{5] M fif 
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f^ftria^^s^s^^jii^ ^ r > ^ >- t:i o V ^-r (7)^^^ 

hms KMm- ^:Ltt^-^mtf£^. 20 
[00141 u^/uioM^i^ 2 tA±<o^i2^;^iS 

-r'5lM'9ii^^^^.. lE^mT\ZX^^-ri>W^h. th\Z 
^m^irs-^ < Sliilc^t LTlRlii i-"-</i-?r^;t o i: 

[0 0 15] ^^n\s}m^mt)^h<Dm'^minzm'^< 

CT% ffiStOSHii^aS^r-S^. ^--'-^ K^gi^ 

i-n^-r. ^^^<^m-r^zti-x'tf£\^\ ±aE£ots 

(Dit^^^T'-^^mz^-PL. 7i<-v>^i^^m^'^mt 
-r<>^tt-X'^^, 

[0 0 161 

[0 0 1 7] SI ti, CtOllificOJ^^cOx-^itaSlHlKSO 
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lOOi:, ^tOi^iatHj^Sr^bfc^n ::/^^^-cfo6, f 
-^'^!a^[HiKl 0 Oli, VJX-t^a^^' ^n — 7 (system 
Controller) 17, A TT y h (ATA) 1 

8. ^t/xwv^^/t-V^^^/i-r/n-fe^ih (DSP) 19 

AM 2 t<^fyi-C-ft^(75Sii^emo*&S^n9<fc 
o-cv^oo ^Ur, ;;»^^^<>7^— ^'SaSEHlKl 0 ot^, ^ 

|g(-0^^rti^feii&-ro) 37^M7. ^^y^T^^-^y^ 

(Buffer Manager) 1 6, S.U=DRAM=3^' ho— 7 1 

[0 0 18] tilt5'>;=''7^^='V hn — 7 1 7(1. x-^ 
itQ-^E^l 0 O^^J^^-To ^(7?r'fc9, 
^/:^-?-A=i >' h o — Vi? — :7:ii — (System Con tr 
oiler if) 3 i(?DPn-C*7^— ^'(^i^^^tT^o ATT^y 

oJ}^^ h-r — — (Host if ) 4 i: cofyjT'-r — 
^(TDig^^^tp, x-^ i;^^/i''>i/-^>'U7?'n-fe (DS 
P) 1 9(t, ®^U^£l/^EFM (Eight-Fourteen Modul 
ation)*f!;SgB;5^bi^?3iXT< 5 r"— ^ ^CD-DAx - ^ ^ 
1^-^=1- Kr'-^'tc^^filU, CD-DA t'—^^^t.^-X 
fooCD-DA 6^^, -y-^^J— Kt'-^S: 

■e^bo■^^:/=3— K-r — — :^ (Subcode 
if) 7-^, ^i^ei^i/y ryUT^-iS^T-'^xo (7^=1- K 
^) — CD-DA — 7^— ;^ SA^b^xbixoCD 

-DA =r — '9>L-^^^— v^'-:?^-;^ 7d^Pj-^;tf> 

[0 0 19] ltrl5DRAM2(i, t^-^^JQ-SIeIK 1 0 0 
(D^aSI-J: "9, 0 2lw?i^l,-CV^^J: v^^-^^^ 
yr (Paging area ) <h ^ r y >' ^ T (Buffer 
ingarea) i: f,H^o ^-v^Vi^^y 

rtzti. -i-v^o—^-v^n {-X^^--^) tm^O'^x 
bnri^t), -^-v'n-i-l \m^t^^^^y 
-7rV>^=^VTt^^X^^^, ^^-i^izn. CD- 
ROM^CD-DA;'£ifOl2^!!^*t:t'ia(t6 

[00 2 0] r'fcov^^-rA=i>' hn — 7^ V 

— ^31 — ^311. >>^7^A=i V h n — 7 1 775*^^3^ 
$ixo^— ^Sr, •>;^-7^A/^y 37^-^— (SysBufPag 

e) 8\z^m^nx^^<>^mx7^^n^i^-i>(^mi$. 
\z^-r^m<Df^m^rro. 

(0021] -e$>o-fei^^— ro-try-y— (Se 

ctor Processer) 5 Ji, m^\tCD -ROMmf"^ <^ 

EDc (ssofxiE) /Ecc ^m^n^fsii 

. -tr:5^^ — r/n-tr y-y-— ^^5/7r^— 
^^ (SPBufPage ) 1 1 lr*&Jfi^^ HTt/^o^fiSTvT^^no 
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[0 0 2 21 CD-DA V^— ^7^— ^ 

(CD-DA if) en. 7^^- >^^'y^>'i/':^/^7'^-t ylM 9 
;!i^bise>ixT < 5 y Tyvf^— ^ CD^^y 7 r ^ 
(CDBufPage ) 1 2 [^^ife^^ n-CV^o^iiST-^^Ho 1 

[0 0 2 3] T-$>oi^^='— K'f^'^— 7^— 

X (Subcode if) 7 it, vx^?/u->^^^>ru:/a -fe iMO 

y=>-hv^'y7r-^-v' (SubBufPage) 13{c^S*r^$^^ 

Oo *&*^(cggUT{i. 1:71 — ASt^i^7'=r— K 

[00 2 41 -^P^'$^—-Vh^^^)--<'^^ — y=^—^ 
(Host if) 4li. MISATTi? -yf^;^ V h 1 8^S C 
S I f£t'<0:i-^^ h^'<^7i^ib^$4x^>x-^^rl-fei^^ 
-^Sd. 7}^;^ h^-^'y:7T'<— (HostBufPageO) 9 a lr20 

^m^no. 'tis, d^;^ h(i^izE-ra/-<'y :7r y 
yr (Buffering area) iCT^-t^X'^^o ^^O-^— 
^r^-^titOt LT^t^^^ h>"?-/:77'^— (HostBufPage 
1) 9b^{i;to<, fcfc*b, Cf^zf:;^ h^^-^T^r-i-v^ 
(HostBufPagel) 9 b (i, l^h^^^y^rV'-^ V 
r v?fc*tt^^-^^Ot^fflv^bi^^ cor- . 

[00 2 5] y<yy7'^^~i^^ (Buffer Manager) 1 
6(1. ^;^.^-37!rS7(::^H^*ngJie!$Hfc-:-v^='30 
Xhn — ^ (Page control) 1 4. U- >^P^> 

^- (:^^mi5:t'oi^Ttl^ie-r^) 8. 9a, 9 
b, I iTb^l 3. ^:^^~37^'^7ioXX^^(0^^\^ 

U--^ (Address generate) 1 5. RJJD > h'^ 

-V? (RingEndPage ) *&Jjrtms 1 0 ^ 1tJ5fe^ ixTJ:; 
9, -7;^^— 3 7!?3e 7 ^^e><?:>T^^-tr^£Dliff-^D R AM 
=3> hn — 7 1 tw^i~^T K^>^ (Current address ) 
(D^^^rro^ ^i^^izn. ^^j^^ — i-Xl)^^^ h 40 
(req) ^^^^-f 6 <t -e>'< 7 r v^-^- 1 6 [r 

^U-CSSft^ (a c k) ^jS-rci-CznicoRfJ-CT^ 
-tl, 1B% (i n c) ^^eq-ra^i:(::i:t), -i-^^u- 

>^ b r # A -5 V/ u ^ ^ — ^^5:50 
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(00 2 61 DRAM^i^-ha-^lll. S^IB-^;^^- 
37!fS7<tx-^7^':^T-^j|§!^nTV^o^i:ti{c. ^< 
y :7;r^^—v^Y 1 6)6^^(0 y ^^ii;^ M::j^L. DRA 
M2 $-SiJ^-r6fci6(Oig-S<Oft^^T Ku^tO^^^n 

— :7 3:— ^3 ^cORf1-Ct±8 f-;/ h<7>x-;?^^$rtT 
v\ f&(D^y^.i? — 4;^S7 <!:(OWT-(l 1 6 tf 5/ hcox — 

[0 0 2 71 m2\-t. ^<yyT7'—'5'^^^^^—ii^T 

m^i!&Si--5x-^5'^-^-v^*&T*'i=^-r6o DRAM 
2(0>'^-^:7r RAMfil^ii. fl1li£Lfcr<t<, -:-v^0 
:?!fS-<->Jn (nliy K-<-v?OfiI) 
o^iici^-i— v?>-^^^y T (Paging area ) $ix, ^ 
->^n+ (H^^^y-itil^) ^-i^XTT^^ 
jx^^jgci^^^ 5/ 7 r y ^-i/^ y r (Buffering area) t 

^6co;!l^ ^rni: tj^-v^ViTrny ri: :7 7 y 
^y roiSi;^r^T^-fe^T-t-5c07!»^ r^ir;^ 

"9, CD-DA — ;^6ioiu:i^:^='— K-O^ 

-:7 oi-^ 7 n'^m^mm-hm^m^ixfiLv'~9 

ih^^) , -fe^ — T'nir ';/-y-— 5(1, gttwStli^i^ 

fcT"— ^-c*)o-<— v^o, 1 "■i:^llil^r^■fe^urx— 
{i-i— 1 tr?FfLT*n:S^) . ATT h 1 8 
(14^;^ v^f-:7zc-;^4^:?M,r'<-v^0irTi^ir 

[0 0 2 81 ^3 (a) nXyKAU2\Zi5n^^<y'7T 
RAMSfiic^TrU (5JS (b) (ICD-ROMcO^-g-tO 
v?f»S(Ox-^7;*- — hSr^L, (c) lie 

D-DA(OS^(0^— >ff^(D-7^— — KSr^b 
fca?gia-CS)0„ ^-<-v^tr(13 0 7 hfijii^Sd^ 

#$^'9tj/h^<. ST(l7^fi£ffi^l^i:UT2 8 8^<'< 
h2i^^C-Ci/^6o -y-T'r^— Kt"— ^^119 6^<-< h$rOe^ 
P, Q. R, S, T, U, V, Wi:l>ofclE^-e^ 
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[00 3 11 13411. 1 4(^iolto B) {Z^-^l ]) ^ =^ ^ h (R e q) ff-^^r^fiK LD R 

-efo9, i3ci>-DA -1* :7in— 6 -e^^^ v^Tt>(^^l-ffisfe$tt<>, 

-a-^^brv^So Vimnm (^y^^yy'i) co^t. ^^i? [00331 lastt, 0i£O7^-^*n.siE]8&tcTx='- 

m*^(OCD/<';/7r-<-v= (CDBufPage ) d^y^'i/^i^K x-^;i3D S P 1 9 5rSTCD-DA h*:; J:TJ'i^7' 
-^-v? (RingEndPage) hA-^^^t}^^-^nm-r<> K-f v:/-^ h i: UTy^-i?^^©^ 1 0 0 

(;=^X'y:/3) o 'h^ttnti. 1 ^-f y p< -cox— ^^t&SlHl^l 0 0ioJ:afDRAM2S'SS 

-v^ (CDBufPage ) ^0 (EP^. 0x000 ) l^^^T^t 3 W hfi) li, ^^^y^mmm^- (BSYNC ) t:i 

CD/^-y7T:77^ (CDBufFlg) h i^'/w (0— 30 fH]^UT. CD^-< r (CDBufPage) X7P^f^i> 

1, 1^0) ^£^> :L<r>CXi/'^yy ryy ^<r>Y<f ^—V'^XV-'^^^—Y/'^yyT^—^y (SubBufPage) 

/i-^^f^il, SI l^ffli^X^iEi-'5^5)'m^l:i:foi'^rffl ■C-^$i^o-i-'::^^^^&*^^nTv^< ([^0 (a) (b) 

V^bno^tf^^iOo (c) (d) (e) , -fe^^-^D-tr^yif- ^^2. 

[0 0 3 2] 0 5(1. -7^^' — i: UTv-^t"^^ V hn :7t-<— >^ (SPBufPage ) fi, ir ^ — ir y i^— 

— (System Controller if) 3 ^r^?!) (Sector Processer) d^getr^t i^^n^T^— ?rfflv> 

tC, cntrjit^tJ-r-Sv'^T^i^^^i/^r'^— (SysBufPa "C^ I? ^ttiiaS^^n 9 fc*. CD/^y^r^-v? (CDBu 

ge) 8:fcJ;U:T Kl^^^v^^i^U— 1 5 i:. DRAM= fPage ) T'^^Ho^-v^i: "9 ^iltfO'^— v^tC^^J;:^^ 

V 1 i:<0^i(9SBg^^-T^Ufc:/n •;/>^ig-efoOo {t^ri^^i-^ iWm (f) (g) #M) „ ?*<£:t5, ift^o 

S(OA [1 1 : 03 (1>';=^7"A3>- ha — < r t i^igit ^jLixti i v^(7>-c. i:'ix< ^i^^HtIT-*>oA^ 

fct), D [7 : 0] (iv'y^xA^':/ ha— ^-f V:?'-^ [0034] ^UT, '>J^7^ A=i V h a — 7^ 

3: — 37i»ib-r — ^^-f ^^S-jSCTDRAM^i^ ha— i — ;^ (System Controller if) l^i, iffi-fe^^— :^a 

^ 1 (r-^x.^iX'5f^— ^"Cfoo, :7r^— -ty-y— (Sector Processer) J: ^iJ^S^iOr — 

(SysBufPage) 8 cOiS 1 3 tf-y hOT Kl^;^t^a o'^^n^^^Wi.U^ mx.Vt. *i]2K/<'i' hS) ^r^^^/^^ 

(X-i;$r1#]^-t-5T KUP«^) i:Bni5A [ 1 1 : 0 ] £0 r^^^^^yx (Buf feringarea) tw|&ft«]i-Oo ^r^^fc 

1 2 li'y hior KU-^irSrHori: <ira^U-CDR AM ^^-f-t ^ ^-:/a-lr y :7 (SPBufP 

2 ^T^'-tJ^^.f 6Ac*t0 2 4 f-;/ hcOT Kw;^?r^^£i~ age) r-T^^iXo^— v^J: 9 ijml(?5^— 

60 ^fc. v'y^.T^J^^V ha — ^-i* :/:? — 7 ji — X 3(0 tl-C0!tiiSfif^$rtTl'\ /^-^ >^ t y ^^^^ y T (Bufferin 

y ^roiy^ h^Ji^gliS a{:±. T^±7.m^ (CS IB. RES. WE 50 g area) <Dn-i'l-<—^l^\'mtd^m^'r~:^<DO'h<D'£^ 
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W£^^<Dmj2^9ii^^n 0 (f530 (h) (i) , 
3*^^ K-r V^—:7=c—;^ (Host if ) tt. ^<^y77 V V 
^=^Vr (Buffering area) (r^&S^^KfcfTjEi^rT^-^ 

C^^AS-fey h^tLo) Host Buf Page 1 

f>^hfc!^imm(07'-^^n^m-r mm (j) (k) # lo 

nT-Tht. mn ( i n c) f§^^ffl;^jUr^-<-v^=' 

[0 0 3 5] igTt:^, 0 icox— ^^s&atHi^t^'c^v^i 

8 7i> ^ b n fc 7^- ^ dix - ^ jiaSSK^iS i U: D R A 
M2 =S:S*brD S P 1 9 (E FM^^^^i-^) tc^;t 
(bH-5o Ji^^ — ;^ (Host if ) 4 li. ^20 

— ^'^dt;^ hy<^y 7r^— (HostBufPageO) "C^^n 
^-^-i^d^-r-S (f^0 (a) (b) 0m) o taid^ 
ftfeco^x^.^— (iCD^:/=i— ^*^<c)tii;^^Ho 1 -fe^ ^ 
— SaS^^-CfeS E S F S (Encode Subcode Frame Syn 
c) ri:(w-<-v?^S^04^t3S^^T1-5^9(cSfJ^SJ^fn 
o ([^0 (e) #M) o 't^'^-:/o-fey1h- (Sector 
Processer) 5 li, h-< v^' — ^a: — 4 sb^^tc^ 

-t^^—^n-tryi^— /^y7r^— (SPBufPage ) 

it. hy<>yy7^—i^ (HostBufPageO) -C^^HoSO 

(c) (d) mm) o 

[0 0 3 61 ^UT. CD-DA V^'-^oi-:^ 6 (i. ± 
t^-t^ ^—Zfu-t ^y-^^ (Sector Processer) dioiOt 
Si^O-T^-i^^D S P 1 9 (E FM:3iv=r-^) 
0^<, ii^^?— •T'ci-fc-^ih— ^'5-;/>^7^— (SPBufP 
age ) X-Tji^n^^—i^X V i^£0^-v^t'*t^t::-roCD 

^< y:7r^-\^ (CDBufPage ) o^fiSCiTSiaiSbf^^tf 9 

(mm (f) (g) o 1^0 (b) ^^Trn 0. 

Trn 1 -li, ^i^'e^^CD-ROM-fe:^?i5^-(r^^^:;■r640 
X — ^T-^-So -9-^3— hV — 7 3^ — ^ (Subcode 
if) 7fcf5]^, ±|2-fe^^^?— :/a-fe-/f— (Sector Pro 
cesser) \ZX a^m^ff^y"-^ S ? I 9 (EFM^ 

r-<— (SPBufPage ) XTjk^ixo^-^:^^*) hwl<0^ 

->^tr>t^^^:;-ro1^^=I— hv<-;/:7 7'^->^ (SubBufPag 
e) (oim^xmmwiif^n'? (i^is (k) (i) # 

RP,) , /^^D, ( i) (OTrn O.Trn 1 "ti. ^tt^'H 

50 



12 

(00 3 71 EFM^V=i-yT-Ji, S^ieCDT^-:?^ 

f-:/z3-K7'-^'?r'a-^5-frrEFMt, v-yr/i'T'-i? 

[0 0 3 81 Z(DXoi:^. y<^y77RAMm0Sc.^^—:^ 
y^=sL])T (Paging area) t^<y7TV>^^^JT 
(Buffering area) 7^ =i— h'^iZi6^^X^<y 

77 y v^^^y rtriiATT^-y^^ > hi^'Z^wtT<> 

orv^o (B&3K^^-Y B&2K^-<-r h) ) 5r*&**3-r6 

[0 0 3 91 ::cr\ TOtcfci^rit. att 

-r^-<—i^i'r^±:^\^xmT^^m\^. mn^m^EFM 
m >- =1 — i/tc^x 6 7^— y Tyvtayj ^ nr V ^ 

Q, R, S, T, U. V, Wi^v^o^:i^#T*^^i^o7^ 

w£Of-:/=f— KQt^— ^Sr-^— v^i^^^^y T (Paging a 
rea ) CO^— v'twJoV^T^^i-^ l-li. ^^-i— i^fC® 

mi^<Dmmf>m<f£'oxiiQtmmm^mT-r^. ^\z. ^ 
7"-^ tit. mmzm-r^^^x^^xi^^^-^ff^ 

i^-^zi— K (9 6^^-<h) tfJ-C* lXfiOO^/^-r^^A^i: ^ 
[0 0 4 0] ^ZX. ^v^i— K^C^aV^TtmrlE^^'y 

77 y v^^^y TSrf£^ro^&tcoi^-c?sfe^u-cv> 

-C-gS&^J^feU (::ix$:^ib^5)cx-i?'<tv^i,>S8T*ll 
?^-^3 o^f^faLrv>o) , 

^x-^?^ft!l^0-t^^=3- K^^<t'&*5-&r>'y T/uffi;^ 

Urti, ^^^/u-^ (TNO^I NDEX^) (D 
M^nnm^i^ 9 C o n t / A d. r , 1 S 11^ 

^iOl^^^S I NDEX. ffi^f^rfl (RMIN. RSE 
C, R FRAME) , ZERO. tS&M^m (AMI N, 



(8) 
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AS EC, AFRAME) , MODE, Repeat. 
POINT, S:CfPMS EA^e>fi£So l$J>ti757U- 

(0 04 11 z(D^m±^(omm^^sjfb^mi o^m 
^^u. mm (b) isi-<-'^(om^$:^u. mm 

(c) tl1^y=I- Kffi(?3^^^y7r y 

fig^r^U, f^S (d) liiStj^^x-^^TTi^U, f^S 10 
(e) v^F'^t^Dihy^i— Kx — ^^^^UTV^oS 

10 (a) Ji. 09 (e) tmi^. -i— Z^f^toi^^ ='- 
K7^— ^ S 1 0 (b) 110 9 (d) tm^. S 

Sb^^v'-if'Sr^U.Sl 0 (c) liSStj^^T^-^^r 

[0 0 4 2] (•^^7'=^-KQ7"-^<D^) @®J^f^ 
— ^ 3 0 ('T#:7 u— KQ-r — $r^i.fiSt 
-r-S, ^Sb^fifex— ^ 3 0(1. 1 6>'^'f h (O f f s e 

t oxoo-oxOF) fi^m 20 

C R C \Z.ii^t^t>^ OxOAtOxOB co^^S:^P& UT 

10043) RT I M;?;^?^;? — 3 1. ZERO;«7f>v 
^ — 3 2, ^O^AT I M;<7 3 SClll, load 

= 1 (MODEI^*&ijft$*x^8K':x hr-^^'(^^3^l^ 
5/ h;ii5 1) O f f s e t 0x03-0x09 

(RM I N — APR AME) (D'f—'9 •it^W^^>i\^X^ 
m^^^.-^. load = 0 (MODECl^&^^tto 
8 f-;/ hx-^^(OBff^trv hiiO) <Oi:#, MODE30 

(Xlil?5^0*^) CioTT^u— y ;^ H 

V h ^^X-SR e peat t::ioV^-CR epea t=0<h^i 
oi:, n (y K-<— v^) +l^POINTr-^ 

^ixo^^ry^r y :/^^y r (Buffering area) F^tOg 

PO I NT<7DtU^MllOT-*>Oo 
to 0 4 4) -feU^^^'-3 411, RT I Ms e 1 e c t 
= 1 (MODE|;|&iW$ixS8 t'y Kf^-^4^cO^:£l^40 
-^hdU) (Oi ^RT I M;(;>?:/^-3 1 ofiE^iSJf^ 

[0 0 4 51 -fel-^^5'-3 511, ZEROS e I e c t 
= 1 CMODEI:i^Jfe^$n58tr5/ h7^->?^<Og^!Str 
yhASl) coi: t Z ERO;^? !>>'^'-3 2iOfil[$:il^ 

[0046] •feU^^'— 3611, ATIMse 1 ec t 
= 1 (MODE[r^JW^H^»8 t'->' hT^-^^cOBff^esO 
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'>h:65l) ^ AT I M;C7^>V^'-3 3iDfiI^il^ 

[0 0 4 7] ^UT, AS(:i3L>zi— Ki^-y^Q 

t"— ^ 3 7H7 y^^n, -<0^y^^nfc7^-:?fC^ 
bTCRCig^3 9liCRC3 8^H-^UftADi-o, 

(0 0 4 81 (i^y^-KP7^-i5^(0^) f-y=i-K 
Pt^— ^11, y v>/^y T (Bu 

ffering area) gSb^^f^-i? 3 0 

t;j:or^£fi£^ixo;5^ lL\t^-'y>^^^)T (Paging 

area ) (rftjfe^^HoT^-cS^ J: oT^^^Hoo 

fl, use PMSB=i (MODEtC*&*^$no8 
y hT^-^l'cosffJ^t^y hds 1) coi:^, PMSB (7 
tr-^ h) (Olit$r:i^^=i-Kf-yPx-^'i:U-cm;^U, 
use PMSB = 0 (MODEI'^&ife^^ttoS f h 

4 SCl^&J^^n-CV^o Pcofiit ("tU^';? — 4 4 tClTiS^ 

[0 0 4 9] te^D1^:?'=I- Kt^-^ (R—W) II, EF 
M3i>'=3-^4 0:^^t3(Dy h (ESUBREQ 

B) :::tK:fJ^> V^rt^^y-^-y h^^>^-A\<D 
9 6/^ h4>;i^e>-tr L^^^ — 4 2, 4 4(::J; 
"^jS^^Hoo il^^ixfcl^-^-l' h(l, ^>'=r-K1^y 
=1— K-vy rywx — i: UTE FM^>'=i-i5^4 Ot^tii 

[0 0 5 0] i^±lft§gUfcJ:^t-, ^v=i-K^t;iiJt'^ 
TtjgtrlE^-^';/:7r y v^^^ y r Srffi^ UT-y->^3- KP 

^^^—^^ E FM31 ^(-^i-^ v- V T/wtayjl; 
^— v^V^^:!!!; 7-tC-^>^=3— KPx — ^^^•y-T'^- 
[0 0 5 1] BiriE(^S6 i^=^-h'm) io'<tcs 
7 (zc>=i-m) (D^mxi^^ti^oi^. ^o^^^ 

v\ ^pr-^> ^^J^i?— (l#^(0^-f 5: v^^T-AOfS?: 
m^^ti^. ^^'^-i ^i^'^XB^\^^—i^^^'^^^^ 
rv^o■CU^9, ^wT-, y^-^S&SlHlKl 0 OfKl, 

i-'S^tiitolKS 0 0 m \ 1#M) ;65<ji^f>HTV^Oo 
(0 0 5 21 C-T'%/a-r-i^ll, 3i>'3-K^i:7'=' 

6::i:, -x^/^^^i y r (Paging area ) y >' 

t?lfi£ ^ S T V ^ o ,*L ov H,I2 4 7^ y 5 tci5 
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iTo h^/^i&g|^wJ:o#>^7^^ S4X-ri, CDBuf 
F i s<D?f-7Fi-i>'K ^r(^te(wSPBu f F 1 g^3iU=H 
s t Bu f F 1 g7&5foo, ) iD^^mt-^^L-Chix^. m 
h/^-y^T'^— (HostBufPageO) ka>^< 'y 
Z7r^-i^ (CDBufPage ) tic^Birht. f^=r- 
Ki-XCD^^ yyT^—i^ (CDBufPage ) d5$feffi-oiiS$r{^ 
^-r o CDBufFlg^HstBufF 

:itX'^^^^hZtt^^^<> mi 2 (a) „ 

^^'^y'r^-v^ (CDBufPage) tr joV^T y iSU 
Tl^^CfctUT. CD^^^/^r'^— V? (CDBufPage ) (OU 
tcy V^^^vK^-v? (RingEndPage ) (75{il[$r^fD^ U Ac 
fig75^P>4^;^ h/'^';/^?'^— (HostBufPageO) <Di$.^m 

m-^^tx*m^^^<>^tt>^x-t ^mi 2 (b) # 

^.) o 

[0 0 5 31 ^1 1(1. ^aj(H]K5 0 OtOtslKT'n 
mX'h<>. v— irvi^ (PAGET I M) 5 511, 

mm^nommy'uy^i?^^^ -^u^yv^ (f 1 

g) (DlSi3J:cr:ii>=i-hV7^^-KSaJ?fJm^ (ENC20 
/DECB) i^i^ej^^tH^^rn^-mco-iU-v^U-v?^ 
^— ^-ig-i^i^irUi^^r— (4tolmuxX2) 53 

(Dm'^:>i^^fr^-rmm.^mn^ ( i 3 b i t s u b/ 

Adder) 5 4('4-^-o» 
[0 0 5 4] -t U'^^— 5 3(1, CD^^5/:7r^— >? (CD 
BufPage ) , -tr^^^— T^o-tyi^— /<:y7r-^-v? (SP 
BufPage ) . ^:^h^<^-yy T^—'y (HostBufPageO) O 

-Ctil;r]-rOo ^<£*3. y K'^— (RingEndPage 30 
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[0 0 5 5J ia^5 4(1, mrlE-fci^i^^-5 3A^ibm 

^^^iI^M:I^S (Comparater) 51 iz-^^ 

[0 0 5 6] irUd?^— (2tolmux) SOU, 
— y-^— 7 v^— v?(0^1 (^:^7) i:T>^—y>^—\^ 

(om. i^:k7) <D\,-^-rM^^m^\^xit^m5 u^-^a 

^Ti"'<^ tjto-e^oCD-DA ;;^i55tff b-r 

m^-i^\z^^j^;;^^n'oXL^ 9 J: 9/i^^rV^v\ 

[005 7] Ifcims 1 ti. ;^^-^<-7>''<-v?^^^i£^ 

[0 0 581 ^ii^j^mi 5 2 II, ifc$Sgmt'S<5l^T'> 

(005 9] tldi2.^^^<OCD-DA Vi? — 7 jn— (CD 
-DA if) , iri?'^?— ^a-t -y-th— (Sector Processe 
r) . h>< V^ — 7^-^ (Host if ) (DStjf^, & 

[0060] 
[^2] 
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Decode 


Encode 






HstBufPageO = < CDBufPage 


H<aBufPageO>= CDBufPage 






(HsiBufFlg, CDBufFlg) == 2'bOl, 21)10 


msiBufFIC. CDBufHc) = = 7bOI. a-blQ 


e 




HstBufPageO 
fHsiBofFlR, CDBufHs) ==2'b00, ?bll 


CDBufPage 
' HstBufPageO - ^ OvcrKunPg 
mstBufFlc. CDBufFlc) 2'bOO. 2'bl 1 


O 




EUngEndPage + HstBugPagcO 
- CDBufPage =•* (JvcrRunPg 


RingEodPagc + CUHugPage 
- HstBufPageO OvcrRunPg 

(Hosi3£HCT»if^<EiilSill(C-7^' h) 






OverRun^iJ 0 s^^^^ 


OverRunfil *) iJ:^^^^. 




Cdif 


^± 


mm 




ScctorPro 


CDBufPage^g^g^ UTi^lh 






Host 




mmisyscojitz^ii mm) 






HstBufPageO =< SPSiartPagc 


SPStartPage > = CDBufPage 






fSPBufFlR, HstBufFlE) == 21)00. 2"bU 


fSPBufPlc. CUBumi;) == 2'bOO. 2'bl 1 






SPSiartPage 
- HstBufPageO •>» UndcrRunPg 
(SPBufFlR-HstBufFla) = = 2'b01. 2'hlO 


SPSiariPace 
- CDBufPage =~ UndcrRunPg 
fSl'BufFlfi. CDBufHul = =2^1. 2^10 


a 

% 




RtngEadPagc + SPStartPagc 
- HstBufPageO - - UndcrRunPg 
(Hostj&tScaoiProC^) 


RingEndPafC + SP.S tart Page 
- CDBufPagcO == UndcrRunPg 
(CT) if t;il<Scctor ProiD 

^t&m^^i: *} - K) 


e 




UnderRun^J 0 i^^^^ 


UnderRun*)J 0 ih^^^ 




Cdif 


mm 


mm 




.ScctorPro 


mm 






Host 




OFillEn:! (,l^^m:> 
HstBufPageO ;5> HstBufPage 1-1 
^-CcOTFMTT-mj^ UAlMi^ 

nFillEn:() (;^ia-^B#) 



(0 0 6 1] ±I2<7^2t'.^Ufc^*t^3^(-'e^i^o^m 
— o(^SI^S5 4^{Sx. •y—yi^'f (PAGET I 

[00 6 21 ^ ::"C% Vrnz-Vl. CD-DA ^ 1^9 

apt>. CD-DA ^>^—y=>^~^ii^-tc^^—^ 



iS'T-^joClir^rTj^l-MxfiOxOOO (OF i 1 I) 5: 
Y^<^yyr^—^^ (HostBufPagel) (Df^^-e;^:^ ^ 

* < ^ T y — 7 :^ CiJ+r o ^^S*Q til $ ix 
T 0 X 0 0 0 SrS< ^^?!^'c>^ '^(O ' 6^:^^^ 

h^^o/^r^— (HostBufPagel) LTttl^ J: 

7}^;^ h^<s/7 7"<— >^ (HostBufPagel) (Ofil^^^i-a 

[006 31 ^ 2 =f T-{i. rHostBufPage07:>>?>Ho 

stBufPagel- (^^•^-;^) l^T'COTFMT (hyVy^ 




ill) 
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20 



T-#-o (^gE^t^^^T9 K'y h^d^#^t"CV>o) , 0 [006 81 C'T*. 'KSt^tdi^r^^tasi-o^, ^— 
Fi 1 1 $:tf^ i^:/=I— KM:e§^S?^i< , ^ K@iic(^fcJ6tw^co^^^H?rfi!iit UT-Cd 

(00 6 41 Sl3(:i. :i(Ditib<DUm\^^^^\^tzy ;^^^^UTV>fci: LTt). ^ 6 8 tcT^^ ^ 

1) , :^-r. HostBufPageOAS^i--^— -:/d5HostBufPagei -i:l'/£^»„ 
j55,T^^^_o;j:i9:^^v>;i^A^^^43J»r-r5 {^T^y^l [0 0 6 91 

2) , HostBufPageOd5^-r^— v?;&5HostBufPagel;6^^-t- l^^<r>S$sm] P^±nm\^tzX ^ v;^(aT'v^— 
-^-v^lc^Urv^/jrttHfiStji^T^— (HostBufWri ^<D^rJ]gS^Sr{^^#i-o ^ i: ioTW^x-yyu^r^ 
teData) 0 x 0 0 0 i: HostBufPageQ-C^cFn^ 1 v'^^-T^i^^tjPSetO^^^a^rgi^f 6 ^ ^ d^T't 

HostBufPageO^rW' ^'i!' y p« V h U 20 ^ y ^^?$tl^(0^$ v?®^i: ^^5^ ^7 ^r^^l'^^it 

4) , ^xyT'l 2t^iitf, eUT, HostBufPageO;&5^ c>:i^-C-«mU. i^e^-^ :7 

^^_,^iiHostBufPagelA5^-r-i-v^(0 1-i->'ttr(-?:c U-C^aS5t^^ffil±$-yrS ^ <!; ^fc. _b|2-< 

10 0 6 5] S14li. Strie^l KD^^xm^^tL^ wi:2iS-Ct^5^^:V^9^:^^m"So 

©S5 0 0$rF*3'a-r-5Sd3i^^[E]*&6 0 i:, zcofdl^^ I(a®(OfffiW<Cl!i§^ J 

[hJS 6 2, 6 3 (r>—^(DKfi¥'- Y (C^ne'HA;^! ^ K ta-Cfeo., 

rvK[H]^6 2. 6 3cDf&^£OAJ^y— Hfcti, [I24l c 0^?^(0^— v^Sifr^J^t?5p»s^$:^-r:7 n — 

tfi^ (0/1) :6^A;^^K>5i ^Iw^toTV^o, t:/ K [(351 :i(0%?g(Dv'^7" v h n-^-f v^' — :7 ^ 
0^6 2, 6 3cot±i;'3li. ■fet-^^'-a 6, 67tcj;<9 y ^ ic;^ hgisi: D R AM=t ^ h n — 7 t :7 r 

IntGrpSelO. XJ^IntGrpSellcO^^^tw^ oTGrpOi: Grpl v^-^ i: coBU^^r^-T^T'n ^T'^o, 

^t;i5:^ltf3n5, ^UT. GrpO^:Grpl(i, ;4-T[h]K6 [13 61 ::£0%?^O-r =>— K^coff-^^ n -$r^-rST* 

9, 7 Otrio-CIntO, Intlt UTm:^$^t« fco, 

10 0 6 61 ^:i-e, ^/j:'5lS^iOtt|3id5^^-ro4&^ [13 71 K^^toff ^^n-^r^i"^ 

['jav^T— o£Of4iiA>3 UA^^'.cv^^U. |F<)ii{::i^^/v-40 -Cfe^„ 

Sr^^-r-or irjJJT-^/^v^ t^oT, ^^*aSffi!r(c^± (13 8 J (?D^5^<D1^>^=I- KP, Qt'-^' (O^fiJccO^ 

Ho^itw/^'?, -mh-h-^^'t^mzmm^'mmrr^^ [S9l ClO^^^tD^tr^^-;/':?^ y Vi^'^iyr (Buffer 

:LfhX\-t. '>^xA=i;/ ha — ^TOiaMiJ^ ing area) fS^^r^H'Sft^ST-fc^, 
^l^iftU. ^iid2*^Ufc©'&coi2iS^fWOt@:^$rlS [13 10] ^<DW^<D^^-^Mz.^-^ ^-YV , Qx- 

<, JiiEcori: < , -t — 6 6, 6 7;cj; OlntGrp ftfe(07^— t Sr-^^P^o m^5r^ UfctSi?^l3-Cfe 

SelO. XfilntGrpSellcoKj^fCio-CGrpOtGrpli: (ri^- 6, 

itbHoi^[cffifiStbfc7i-6. ^SSg^i^^StrbT^a [Oil] ^(r>^^(nir-^<^-7>^ri^^-yi^\z.n 
(0 0 6 7] i/i, H^IES 1 4(ri3V^T, TvKE^SB 50 (012] CiO^a^eo-r K^l^iiit o y ^-^Z^— 




(12) 

21 

[1313] K^<OT V^— 7 >'i-^ 

[SI 41 :i(D^^<0:^—y<—'7>'^T>^—7>\zM 

1 DRAM=iVhn — "7 

2 DRAM 10 

3 h n — i^^' — 731— (System 
Controller if) 

4 h-O-^ — 7ai— ^ (Host if ) 

5 -fe^^:^— y-f?-— (Sector Processer) 

6 CI>-DA '<:/^—:7i—;:^. (CD-DA if) 

mi 
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7 i^yzi-K^^'^^-^ai-^ (Subcode if) 

8 v'j^^.T^Ay-i-y 7t^— (SysBufPage) 
9a ;!j^;^h'''<7:77'^— V? (Hos tBufPageO) 

9 b 4^;^ h^^-y7 7^— (HostBufPagel) 

10 y (RingEndPage ) 

11 ih:/ — hv< :^ z (SubBufPage) 
1 2 CD/'i^y 7r^— v> (CDBufPage ) 

13 f - y =2 — < y 7 7 (SubBufPage) 
Y 4 v/n^'ha— 7 

15 T KU-^^v^^n^U—^ 

1 6 /^-yyr-^^—'y^ 

17 '>j:^7^2»=iv ha — 7 

1 8 ATA 

19 DSP 
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HstBufRage (j) 
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(k) 
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il 11 
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wTiti""^* (b) iTrnO |Trnl | Trn2 | Trn3 | Trn4 | TrnS | Trn6 | Trn? | 
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Sector Processor (d) I EncO | | End | | Enc2 | | Enc3 | 
ESFS (e) I I I 



CX)ButPage (f) 
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SubBufPage (h) 
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